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SITE MANAGEMENT PLAN 

Site Background 

The purpose of this Work Plan is to carry out a near-surface soils investigation 
on properties south of West Lake Street, east of Taft Avenue, west of Monitor 
Avenue and north of Minnehaha Creek (Figure 1). This investigation will be 
carried out in accordance with Section 11.1 of the CD-RAP. The goal of this 
soil investigation is to determine the areal extent of subsurface contamination 
south of the site that can be attributed to the activities of Reilly Tar 4 
Chemical Corporation ("Reilly"). 

The area shown of Figure 1 constitutes approximately 300 acres of 
commercial-industrial property in St. Louis Park. Generally, the land slopes 
north to south toward Minnehaha Creek and contains numerous commercial and 
industrial building structures, parking lots, and streets. Most of the 
development that occurred in this area originated in the late 1940s and 1950s. 
Gordon Sash A Door Company and Cardinal Glass Company were a singular business 
during the 1960s. A division of these two businesses occurred in the early 
1970s. Later, during 1979 and 1980, land was acquired and Louisiana Avenue was 
constructed between the two properties. Methodist Hospital occupies the largest 
land holding in the area of any of the properties. Established in 1948, the 
hospital corporation controls approximately 140 acres of property within the 
study area. Currently, four new land development operations are proceeding in 
the study area: 

1) COSTCO is constructing a 10 acre commercial facility including building and 
parking lot in the open land area south of Carddinal Glass Company and east 
of Louisiana Avenue. 

t 

2) Mini-storage warehouses are proposed for approximately five acres of 
property south of Gordon Sash 4 Door Company west of Louisiana Avenue. 

3) The City of St. Louis Park is proposing to enlarge the lined water storage 
pond south of West Lake Street and east of Taft Avenue next to the Flame 
Industries' properties. The new ponding area will project to the north from 
the current pond area and occupy an additional four acres of property. 

4) Cardinal Glass Company has expanded its operations. Located south of West 
Lake Street and east of Louisiana Avenue, approximately 50% more warehouse 
space has been added to the original structure. 

These projects are significant in that approximately 20 acres or more of open 
land will soon be covered with impermeable materials. 
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Site Hydrogeology 

Numerous soil borings have been made in the site area for various purposes. The 
logs for many of these borings are contained in Appendix A. These boring logs 
indicate the drift is a complex arrangement of till, sand and gravel, clay and 
silt, and organic soils such as peat and muck. Figure 2, presents a 
generalized stratigraphic column of the glacial soils expected to be encoutered 
during drilling at. the site. The uppermost bedrock unit is the Platteville 
Formation, exept in areas where bedrock valleys exist into the St. Peter 
Sandstone (Figure 3). The depth of bedrock is generally 60 to 70 feet 
except in the bedrock valleys where the depth may exceed 100 feet. 

Groundwater is generally encountered within five to ten feet of the ground surface 
throughout the site. Before much of the site was developed, the site was 
largely a peat bog, with many ponds that were surface water expressions of the 
groundwater table. Groundwater flow is generally to the east as shown in 
Figures 4 and 5. 

During the years of operation of the Reilly (Republic Creosote) coal tar 
refinery and wood preserving plant in St. Louis Park, site drainage was in a 
southward direction. Contaminants originating from drips, leaks, and spills at 
the Reilly Site were carried with the overland drainage and entered the wetland 
area south of Walker Street and north of West Lake Street. From these wetland 
are's, much of the runoff percolated into the substrata causing subsurface 
contamination. Some of the surface drainage continued through the wetland area 
to the south to the study area. 

Nature of the Problem 

Pr-^vious information gathered for evaluation of soils in the area is summarized 
in Figure 6 and more completely contained in Appendix A. Most of the soil 
boring projects were done for engirffeering evaluations of soil conditions; few 
commented on the occurrences of contamination in the soil samples. However, 
there were visual and olfactory observations made to the extent that the absence 
of or presence of contamination can be estimated. Other soil boring projects 
were done specifically for environmental investigations. Barr Engineering 
Company looked for and found no evidence of contamination in their boring number 
6 in this area (see Figure 6). Additionally, six borings were taken in 1979 
along the present route of Louisiana Avenue to ascertain if soil contamination 
was present. Analysis of phenolics and benzene extractables were made of 42 
soil samples at the time. All six borings were qualitatively described as 
contaminated and/or contained elevated concentrations of phenolics and/or 
benzene extractables. 

Boundaries 

The site map enclosed with this work plan (Exhibit A) delineates the properties 
included in the study area. Based on Section 11.1 of the CD-RAP the site 
boundaries have been set based on property lines following the area bounded by 
Lake Street on the north; Monitor Street and an imaginary straight-line 
extension of Monitor Street to Methodist Hospital on the east; Minnehaha Creek 
on the south; and Taft Avenue and an imaginary straight-line extension of Taft 
Avenue to Minnehaha Creek on the west (Figure 1). 
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Thieknass, morphology and position of gaologie units ara basad on boring information. This column raprasants a 
variaty of conditions that may ba ancountarad banaath tha siia: it may not dapict all possibia conditions. 

FIGURE 2 Generalized Surficial Geologic Column 

(ERT, 1983) 
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Soil Sampling Plan 

This Work Plan specifies the location and design of the soil borings and conduct 
of the soil sampling procedure. Exhibit A shows the proposed location of 15 
soil borings, which shall be drilled to a depth specified by the City's 
representative based upon field observations and the depth parameters stated in 
CD-RAP. Insofar as the CD-RAP requires at least 15, but no more than 25, soil 
borings be drilled, the City has chosen to utilize information generated from 
the drilling of the 15 borings to develop a pattern of contamination which can 
be confirmed or clarified by the drilling of an additional 10 borings. The 
USEPA and MPCA shall have final approval over soil boring locations after 
consideration of the City's recommendations. The Agencies have acknowledged the 
need to quickly approve any additional borings that may be recommended while the 
drilling equipment is on site. 

Drilling activities must be completed within 90 days of receipt of approval of 
this Plan, however, in the event the Agencies and Reilly and the City agree it 
is in the best interests of the parties to undertake the work during weather 
conditions which permit the effective use of the sense of smell, an amended 
completion schedule shall be established. 

The CD-RAP requires soil borings be drilled to a depth of at least 35 feet, but 
no deeper than the top of the Platteville Formation. Soil boring logs will be 
recorded for each soil boring and a portable organic vapor detector/analyzer 
will be used to supplement qualitative descriptions of soil samples. All 
readings from the device will be recorded on the boring logs. 

The CD-RAP further requires that at least 15, but no more than 45, soil cores be 
selected for analysis of benzene extractables and/or phenolics based upon visual 
and/or olfactory evidence of contamination. Although numerous samples will be 
retrieved in duplicate for the purpose of confirming soil description, the 
City's representative shall be responsible for designating the 15 to 45 samples 
to be analyzed pursuant to the requirements of the CD-RAP. The duplicate 
samples will be evaluated in an environmentally controlled (heated and vented) 
area by the logging geologist for the presence of odors related to coal 
tar/creosote materials. 

An important consideration pertaining to this soil investigation is the 
definition of contamination. Although the CD-RAP defines surface and 
groundwater quality criteria for PAH and phenolics, no such criteria are 
specified for phenolics or benzene extractables in soil. With the objective 
being to locate areas where a release of hazardous substances resulting from 
Reilly's former operation is occurring or has occurred it is critical to relate 
the data being generated in this study to such a determination. 

The CD-RAP defines Contamination as "PAH and Phenolics resulting from activites 
of Reilly at the (former coal tar refinery and wood treating) Site when found in 
the groundwater or the soil." The first criterion that will be used to define 
contamination is visual observation. This qualitative criteria is appropriate 
because the type of contaminants associated with Reilly's activities often 
produce a dark stain or discoloration of the soil. The presence of odors and 
organic vapors detected with the organic vapor detector/analyzer will supplement 
the visual descriptions of contamination. 
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The second criterion for determining the presence of contaminated soils will be 
based on the benzene extractables and phenolics data being generated in this 
investigation. Two factors must be considered: First, the analysis for benzene 
extractables must be considered an appropriate indicator of PAH originating from 
Reilly's activities. This is agreed to be an appropriate analytical method 
because it now appears in the negotiated CD-RAP settlement. Second, it must be 
recognized that the analytical methods that will be utilized for this 
investigation will detect all benzene extractables and phenolics in the samples, 
including some that did not result from Reilly's activities. The issue of 
background concentrations of benzene extractables and phenolics has been 
examined in detail in a previous study (ERT, 1983). That study contained the 
following discussion: 

A sample of soil is deemed contaminated if it contains concentrations of 
indicator compounds that exceed background concentrations typical for the 
type of soil from which the sample was taken. It is important to emphasize 
that all types of soil in the site area contain some background 
concentration of phenolics and benzene extractable hydrocarbons (see tables 
1 and 2). These background concentrations originate from anthropogenic as 
well as natural sources. The anthropogenic sources result from off-site 
activities that were not in any manner related to the former manufacturing 
operations of Reilly Tar & Chemical Corporation, and they also 
proportionately result from former Reilly Tar & Chemical Corporation 
manufacturing operations. For example, anthropogenic sources of benzene 
extractable hydrocarbon background concentration can result from 
combustion products of fossil fuels, spills of fossil fuels and bituminous 
concrete pavement. The steady manufacture, use and disposal of various 
common cotranerical products, especially in industrial/conmiercial areas, 
result in at least low level accumulations of chemicals that exceed naturally 
occurring background concentrations. This increase represents the 
anthropogenic contribution to background concentrations. 

There are only two background soil samples taken from near the site area 
that have been analyzed for benzene extractable hydrocarbons. A benzene 
extractable hydrocarbon concentration of 22,300 milligrams per kilogram was 
obtained from a sample described as peat that was taken in March, 1978 by 
Soil Exploration Company near the Westwood Townhouses which are located two 
miles northwest of the site. The other sample was described as "sandy 
soil", and it produced a benzene extractable hydrocarbon concentration of 
200 milligrams per kilogram. The "sandy soil" location is given by Soil 
Exploration Company as "Roseville Soil" and the collection date was 
November, 1978. 

In light of the lack of definitive background data, estimates of background 
concentrations were formulated. These estimates were based upon comparing 
quantitive measurements of phenolics and benzene extractable hydrocarbons 
to qualitative descriptions of contamination in the soil samples for each 
soil type. Table 83-1 is a summary of the data base used in this 
evaluation, and Table B3-2 presents the estimated background levels. 
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Dependence upon the qualitative descrptions of certain soil samples as 
being visibly contaminated introduces an unknown and unavoidable level of 
subjectivity in this analysis. The data in Tables 1 and 2 are considered 
sufficient, however, for identifying approximate background concentrations 
for the various soil types. For example, a benzene extractable hydrocarbon 
concentration '^f 20,000 milligrams per kilogram is a typical background 
concentration for the peat underlying the Site, but it would indicate 
distinct contamination of the glacio-lacustrine clay which has a benzene 
extractable hydrocarbon, background concentration of 1000 milligrams per 
kilogram. 

For this study, background levels of benzene extractable hydrocarbons will be 
detemined by testing a maximum of 10 samples classified by the sense of smell as 
"clean". These samples will be tested in the laboratory to further determine 
benzene extractable hydrocarbon levels and classified as ostensibly 
uncontaminated soils. Of these samples, several should be composed of peat, 
with a less number of till, lacustrine and glaciofluvial sediments. 

If a sample of soil has appreciable discoloration or smells of creosote, it will 
be defined as contaminated for the purposes of this investigation. Instrument 
readings of the portable organic vapor detector and BEH data are for 
confirmation and indicators of relative contamination. 

Notices in Deed 

Upon completion of the soil boring and testing program, the City shall 
coordinate an effort to notify the Parties to the CD-RAP owning property in the 
study area of the soils investigation. Parties owning property in the study 
area on which a release of hazardous substances resulting from operations at the 
Site has occurred or is occurring based on earlier limits identified in the 
report shall file an affidavit with the Recorder of Deeds of Hennepin County 
which complies with Minnesota Status 1158.16, Subdivision 2 (1984). The City 
will facilitate this work effort. Also, within 180 days of completing the soil 
boring program the City will submit a list of owners and locations of other 
properties on or under which a rele^^e has occurred or is continuing to occur. 

Drilling Procedures 

A licensed water well contractor or geotechnical engineering firm with a 
licensed monitor well engineer will be hired for all drilling activities 
associated with this investigation. The contractor will follow the Minnesota 
Water Well Construction Code. 

All field equipment and sampling tools will be steam cleaned prior to the 
mobilization to the site and between each borehole. All boreholes will be 
drilled using either truck mounted or all-terrain vehicle mounted auger/rotary 
type drill rigs utilizing continuous hollow stem flight auger casing in the 
upper levels of the borehole. Soil samples will be collected in accordance with 
the sample collection and preservation procedures to be discussed in a later 
section. The geologist on the drill team will take possession of all soil 
samples for preparation immediately upon retrieval from the borehole. 
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TABLE 1 

DATA BASE SUMMARY FOR SOIL QUALITY EVALUATION (ERT, 1983) 

Clacto-taeuatrlne 

I 

Artlflctal rlU Middle Drift Lowar Drift 

Data Banye^^^ 

Total No, Viiihty 

Contam.^'^ 

Total No. Viaihty Total No. Viaihty Total No. Viaibly Total No. Viaibly 

Data Banye^^^ 

Total No, Viiihty 

Contam.^'^ , **<>• Contam. No. Contam. Ho. Contam. Ho. Contam. 

P<0.2 . . . . 7 . 11 . 

0.3<f^.9 - I - 1 - 2t - 14 -
0.5<m.0 I 4 2 7 - 16 1 14 -
1.0<I^.0 t - I - 5 2 8 1 - -
2.0<P<S.0 3 3 2 - - - 8 3 6 -
S.0<l^0.0 t 1 - 3 3 4 3 I -
lO.OcPClO.O I I I - 3 2 I I - -
20.0<l^0.0 1 I 5 4 - - - - - -
P>50 - - 6 5 - - - - - -
B<SO - - - - - - 5 - 11 -
SO<B<lOO - - - - 2 - 14 - 19 -

' tOO<K200 - - • - - I 17 I 22 -
300<B<500 3 - - - I 

9 • 

12 - - -
sno<B<i ,000 2 t I - I - I I 3 -
1,000<B<2,000 I I I I 1 I S 4 2 -
2.non<B<5,ooo I 1 3 - 4 1 3 I _ _ 
s,oon<B<io,ooo - - 3 I I 1 I - - . 
10,000<B<tS,000 1 I 4 1 3 2 1 1 - -
IS,000<B<20,000 I I 2 2 I I 1 - -
3n,n()0<B<35,000 - - 3 1 - - - - — _ 
B>23,000 2 2 6 6 - - - _ _ 

(1) 

(2) 

(3) 

Data ranx* in aillixraaa per kitograai for phenoliea (P) and henxene extractable hydrocarbona(B). 

Total nunher of aanplea from Barr (1976) and Soil Exploration Company (1978). 

Niimher of aamplea deacrihed in Barr (1976) an viaihiy contaminated. 



TABLE 2 

ESTIMMED BACKGROUND CONCENTRATIONS OP PHENOLICS AND BENZENE EXTRACTABLE HYDROCARBONS (ERT, 1983J 

>>1 
I 

Sot! Typ€ 

Fill 

Feat and Organic 
Silt iBog Dapoaita) 

Clay ft Silt 
(CI acio-taeu• trInc 
Dapoaita) 

Sand ft CIravel 
(fll aeio-nuvtal 
Dapoaita) 

Clay. Silt, Sand ft 
Craval 
(Iftidlfferentlated 
Till and Clacio-
Fluviat Dapoaita) 

Baelritrotind Laval 
Mlllinraaia par KiloRtaai 

Banaana 
Eatraetabla 

HianoHea Hydrocarbona 

t Spa - 1,000 

Oooaanta 

to 

I - I 1,000 

soo 

Niano! lea 

10,000 - J5,000 

1,000 

7 of 8 aaaiptaa^t aiittigram par 
bitograai daaeribad aa viaihty 
contaainatad. 

7 of 9 aamplaa <10 ailtigraaia 
par kilograa daaeribad aa 
contaainatad, 9 of 12 aaaplaa 
>10 ailligraaa par kilograa 
daaeribad aa contaainatad. 

2 of 13 aaaplaa <S ailligraaa par 
kilograa aaid to ba contaa­
inatad. S of 6 aaaplaa 
>5 ailligraaa par kilograa 
aaid to be contaainatad. 

1 of 44 aaaplaa <1 ailltgraa par 
kilograa daaeribad aa contaa­
inatad. 7 of 13 aaaplaa 
>2 ailligraaa par kilograa 
daaeribad aa contaainatad. 

Hone called contaainatad. 
39 of 46 aaaplaa uara 
Sl.O ailligraa par kilograa 
Haaiaua value waa 7.8 ailligraaa 
per kilograa. 

Banaana 
Eatractablaa Hydrocarbona 

1 of 4 aaaplaa <1000 ailligraaa par 
kilograa daaeribad aa contaainatad. All 
6 aaaplaa >1000 ailligraaa par kilograa 
daaeribad aa contaainatad. 

2 of 8 aaaplaa <10,000 ailligraaa par 
kilograa daaeribad aa contaainatad. 
All aix aaaplaa >25,000 ailligraaa per 
kilograa contaainatad. One background 
aaapte at 22,300 ail I igraaa par kilograa. 

1 of 7 aaaplaa leaa than i,000 
ailligraaa per kilograa daaeribad aa 
contaainatad. 7 of 10 aaaplaa 
>1,000 ailligraaa par kilograa aaid 
to ba contaainatad. 

2 of 52 aaaplaa SI,000 aillIgraaa par 
kilograa aaid to ba contaainatad. 7 of 
11 aaaplaa >1,000 ailligraaa par kilograa 
daaeribad aa contaainatad. 

Mona called contaainatad. 52 of 57 
aaaplaa ware 6500 ailligraaa par kilograa 
Maxiaua value waa 1,900 ailligraaa par 
kilograa. 



It is anticipated that various soil types will be encountered in the borings. 
Individual samples will not be composited for analytical testing. Soil types 
from different strata will hot be mixed, maintaining the integrity of each 
different soil type which may possess its own individual chemical 
characteristics. Below the groundwater level, bentonite based drilling fluid 
mixed with water will be introduced to the borehole to maintain the stability of 
the borehole sides and prevent the native soils from entering into the casing in 
a disturbed manner. Samples of the water used for mixing the drilling fluid and 
the drilling fluid additive will be tested for chemical constituents as well. 

Below the water table, to prevent the drilling fluid from entering into the 
sample, a specific sampling procedure will be followed. This procedure will 
involve the complete encapsulation of the entire split-spoon and lower 6 inches 
of drill rod into a thin plastic or latex membrane, sealed above the split-spoon 
with a rubber binder. Upon completion of each soil boring, the boring will be 
completely grouted by pumping a mixture of cement and bentonite to the bottom of 
the borehole using a tremie pipe until undiluted grout is seen at the surface, 
in accordance with Minnesota Department of Health Well Construction Code 
requirements. Also cuttings will be containerized for later disposal according 
to applicable regulations. 

Between each boring location, the drilling and sampling tools, as well as the 
drill rig, will be steam cleaned at the City Public Works garage 7305 Oxford 
Street to minimize the possibility of cross contamination at boring locations. 
The wash water and any soil cuttings will be placed in the sanitary sewer or 
will be collected in a 55 gallon drum for disposal according to applicable 
regulations whichever is applicable. 

Soil Sampling Procedures 

Soil samples, weighing at least 200 grams, will be obtained using the split-
barrel sampling procedure in general conformance with ASTM Specification D-1586-
84. The geologist will classify the samples in acordance with ASTM D-2488-84, 
and the soil samples will be placed in 500 ml wide mouth clear glass sample 
containers fitted with aluminum foil lined caps. Duplicate samples for chemical 
analysis will be collected at the rate of one in 20 samples. Duplicate samples 
will be collected by splitting the sample longitudinally with a stainless steel 
knife, and placing each half in separate sample jars. All samples will be then 
stored at 4'C for transportation to the analytical laboratory. Chain of custody 
forms will be maintained for all soil samples obtained. 

A new pair of disposable latex gloves will be used for each sampling 
site. Between sites, and between each use of the split-barrel sampler, sampling 
equipment will be steam cleaned and rinsed with acetone, hexane, acetone, and 
then deionized water prior to reuse. 
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Phenolic and Benzene Extractable Analyses 

The level of phenolic material in each soil sample will be measured on a 3 to 5 
gram soil sample using the Distillation Chlorogrom Extraction procedure 
contained on pages 556 through 560 of Standard Methods for the Examination of 
Water and Wastewater, 16th Edition (EPA 420,1). The detection limit of this 
phenolic analysis procedure is approximately 0.2 mg/kg (wet weight) when applied 
to soil samples. Benzene extractable material will be measured by extracting a 
20 gram soil sample with benzene in a Soxhlet extraction apparatus for four 
hours and measuring the total weight of material extracted. Except for the use 
of benzene as the solvent, the analytical procedure used to measure the 
concentration of extractable material is the same as the Soxhlet extraction 
procedure given on page 499 of Standard Methods for the Examination of Waste and 
Wastewaters, 16th Edition (Park 5020). Extracted material is reported in 
milligrams of extracted material per kilogram of sample, (The detection limit 
for the benzene extractable analyses if 50 mg/kg - wet weight). 

To measure the concentration of phenolic material and benzene extractable 
mat'-?rial, a 100 gram sub-sample will be taken from each soil sample and quartered 
to obtain a 25 gram sample. Twenty grams of the quartered subsample will be 
used in the analysis for benzene extractable material and 3 to 5 grams of the 
quartered sub-sample will be used in the analysis for phenolic material. To 
obtain the moisture content and, therefore, the dry weight of the soil sample, a 
quarter of the sub-sample will be oven dried at 105 degrees centigrade to a 
constant weight. To document reproducibility of data for the benzene extractble 
and phenolic analyses when the analyses are applied to soil samples from the 
study area, duplicate analyses will be conducted on 5 percent of the submitted 
samples. 

Report 

A report will be prepared to compare and briefly evaluate the results of the 
soil investigation work effort; an analysis of probable surficial flow path(s) 
from the site to Minnehaha Creek; and an estimate of the relative hazard of the 
contaminated soils remaining. All data generated during the investigation will 
be reported including, but not limited to, a map of the area investigated, the 
location of the boring, boring logs, analytical results, and visual and/or 
olfactory observations. Additionally, summary tables and figures will be 
prepared to support a discussion of the observed extent and magnitude of 
contamination. 
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/5'<O5^'Ose0 /^5)U/5//!7/A /lvi'//i'5 ̂ '7777/0/07^ 

Sr^ /ioiyy'^ /^yOX-', /^//A/zV. 

Dote: ^/ZC^/yS 
Reviled: 

Drown: 
<71AJ 

Scele: 

/Z5' 



/pirn 
L< Li LJ 

ENGINEERING TESTING 

7/-J53 JBO/</A/'^S /S?/?.-
P/^O7''c7>3S0 ' ^y\"'/S/c?Ay 

. ^r./LcfU/S /0/<:v<C A/Z/^AZ 

Date: 

Raviwd: 
3/20/7^ 

Drawn: 
z^zyZ 

Scale: 



LOG OF BORVNG UULiV^ UUiJUU 
ENCINEERINQ TESTING 

*fcl£CT; 

(! 

71-53 SOIL BORINGS 
Louisiana Avenue Extension 
St. Louis Park» MN 

BORING; ST-l 
LOCATION: 
63' North of Northwest Corner 
of proposed bridge abutment. 

DATE; 2/4/75 IsCALE: 1"°S' 

ASTM 
epth ID2437 

Symbol 
Description of Materials 

(ASTM: D2A88) 
PF 

Tests 

Pace T of 3 

Notes 

n. 

2L 

SM-
SC 

PILL, SILTY CLAYEY SAND, 
with some concrete chunks, 
lark brown, 
rozen to moist, 
lard to soft 

PT 
'EAT, 
organic, 
fibrous, 
black to dark brown, 
moist to wet, 
(Swamp Deposit) 

PT 
lUCK, 
organic, 
with a trace of shells, 
ark olive brown, 

noist to wet. 
Swamp Deposit) 

SP 

57 

Penetration resistance 
at the 3' depth is not 
representative due to 
the frozen soil conditiir. 

SAND, 
with a trace of gravel, 
'ray, waterbearing, 
[Glacial Outwash) 

(Continued on following page) 

Sample depth-29'-30' 
00 - 33.AZ 
MC - 205.5Z 

.50/ 



LOG OF BORING 
I ir.i i/z^iiimil I 

Emm 
ENGINEERING TESTING 

PROJECT; 71-53 SOIL BORINGS 
Louisiana Avenue Extension 
St. Louis Park, MN 

BORING; ST-1 (continued) 
LOCATION: 

ASTM 
epth D2487 
35 ISyrabo] 

A5-

18. 

70. 

SP 

SAllD, 
with a trace of gravel, 
gray, 
waterbearing, 
.oose, 
[Glacial Outvash) 

CL 

SP 

DATE; 2/5/75 IsCALE; 1"°5' 

Descrtptfon of Materials 
(ASTM: D2438) 

SILTY SANDY CLAY, 
with some gravel, 
gray, 
wet, 
stiff to very stiff, 
(Glacial Till) 

SAND, 
with some gravel, 
gray!? 
waterbearing, 
sodium dense. 
Glacial Outwash) 

(continued on following page) 

PF 

15 

22 

16 

Tests 

Par.e 2 of 3 

Notes 

50(/1(;7.V 

!li "TP 



LOG OF BORING " [ ENGINEERINO TESTING 
ri 

PROJECT; 7I_53 BQRECS 
Louisiana Aveaie Extension 
St. Louis Part, Mil . 

RORINfi- ST-1 (continued) 
LOCATION; 

Elev. 

DATE. IsCALf: 1"-V 

Depth 
70 

JLL 

Jik. 

87 

ASTM 
D2A87 
Symbol 

SP 

SP-
SK 

Deserctlop of Materials 
(AST?.: D2483) 

SAND, 
with sone gra*el, 
gray, 
waterbearing-
mediuD dense. 
(Glacial Outvash) 

SAND, 
slightly SILTJ, 
fine to mediua grained, 
reddish brown, 
waterbearing, 
(Alliuviun) 

SHALY SANDSTCCJE, 
greenish, 
(Glenwood Formation) 

SANDSTONE, 
light brown, 
(St. Peter Formation) 

Soring terminated due to refusal 
In the St. Peter Sandstone 
formation. 
fater level down 13' 15 minutes 
ifter completion of boring. 

PF 

A2 

15a 

100 

ests or Notes 

Page 3 of 3 

i. 

M * I 

'i •; 
1 • 
I , 

"! i 

i I •' < ! ! 

Blows in 5" 

Blows in 2" 



toQ or 
MOJCCfi '^H Sorltifta 

ttfalilaxm Avanae fat'tenalon 
^t. Umia Park, Minnesota 

tOCATlON; Sta. 6+00, centerllne 

ASTM 
Eltv. D2487 diiertHlen bF MfaWlblt 
180.6 - ^ 

.3 A 74 
eth ht Hotm 

177.6 

176.1 

J 
1 

J 
1 

3 

4.5 

6.5 

•J 

170.6 10 

167.6 13 

J 164.6 16 J 
I 
1 
a 
1 

161.6 

E 

nt-
fC 

sc 

PT 

8M 

SC 

SM-
sc 

(ASTM: .J)24881 

SP 

SC-
SM 

PILL,. SILTY 8AMD, 
dark'krown'to brown, 
froz|m to moist 

PILL, CLAYEY SAND, 
brofWft SUslat soft * 

'brown, fibrous, moist. 
S«M 

SILTY SAND. 

S^{S%ra«n, moist, very dense, 
CClaclal .Till) 

YSr'«AND, 
th some gravel. 

u« m/BB gravel, 
trk gray, sll ht chemical smell, 17 
t var (••(f « */ 

tS{ **'• 

ILTY CLAYEY SAND, 
th a trace of gravel, 

CGlacial Till) 

16 

«. 

I I 

(/I 

25-5 15 

iter level down 8' I5minute8 afte 
amplation of boring, 
th seam of whitish gray SILTY 
Y at 4.5'. 



IJ-tX 
• •III •. 

El«v. 

s 

> / 
. 4..-'. : 

JS 172.4 

I 
1 
J 
8 
1 

S 
J 
OL 

} 156.9 

"8 
e 

LOG OF BORtNG 

•yi-53 .ioiL^BbRlWCS 
rtoalslwia'Avenue Cxtttalen 
•" St, tbttle" ?ark, MN 

ASTM 
D2487 
Toibol 

D«Mrl|pH«ri tit MaNrteli 
Aiw 1>:2488 

PILL, tXLTY 8AND-CLATEY SA2n>, 
$H- vlth • trace of travel, 

brown, 
froaan to nolat, 
Looae 

PT 

SP-
SM 

SP 

FS?w, -
Tk broim to black, 
lat,''•'•*• • 

CSwaW Dc alt) 

Lightly allty, 
th a trace of gravel, 
ay. 
terb^wrlng, 

luai 
Glacial Outweah) 

_ M-ifr. 
lOGATTON: 
S^leaft. 00. 
S-' L4£t of Ceateclln* 

HA 2/17/75 

TBah 
w 

CAiE 
» 

I "^1 

14 

22 

Lth acme gravel, 
ark gray, 
terbearlng, 
Hum denae, 

Olaclal Outwash) 

If CLAY,* 

iter level down 9' 15 mlnutea aft c 
ompletlon of boring. 

ith a trace of gravel, 
cay, 
ary atlff, 
c, 

Slaclal Till) 



W« 4jai >».n ncT»ii*n-rr«;: 

177.5 

LOG OF BORtNG ^mm 
nOKt:. r7.1^3 ^aOlLSJRIlIGS 

•Lmilrtami Avoue Sxt«tMlon 
St. Lama Pasks 'W 

4.5 

6 

ASTM 
112487 

tel 

SM-
SC 

ML 
I . 

.PT 

OwH^ton vt MSwtalt 
ASTM D-2488 

•PILL, SILTY SABIlraATEY SAND, 
vkrova to ollv* stay, 
-•aoloc^. ; 
-loose 

'"stT 'VihaBieel itmell "* 
.^T-WCK, 
•flbrtkis* 
'4srk ̂ brofim, 
polec,.'' 
(Swrap Deposit)' 

-GS-13 
kOCATION: 
Station 10 -I* 00 
4' Left of Centsrline 

e . .2/17/75 

^7 5 

i 

1 

I 

ML 

SP 

CLATHX SILT, 
el tlvheh ineS I'. 
SAND, 
fine to medium grained, 
vith a trace of gravel, 
gray, 
waterbearing, 
loose to medium dense, 
(Glacial Outwasb) 

a 

25.5 

1 

19 
Water level down 9' 15 minutes af er 
completion of boring. 
Boring Immediately backfilled. 
*vith small chips, 
white, 
wet 



wrrr.Ti 'r.iv'i*»r>oni<ifTr<i.'-.. '.T — 

LOO OP lORINO 
nOiKfi 71-53 S»13 tnUf 

LovltflMM Avatm« Ext^Mlon 
Sc. Louie ?ork, IfiiuMMta 

A-B-l? - . 

tOCATION: Sta. S+50, 6' Left 
of centerllne 

81** WfWWif 

1 

175.5 

I 
1 

6 

ASIM 
Sf2487 

SM-
sc 

a 

FT 

ML 

SP 

§«crfpt1<et MoMrUfi 
(ASTM: 92488) ^ 

PHL, ̂ TT CLAYEY SAMD, 
vith a trace of graval. 
teoun to dark gray, 
frozen to molat. 

DAtP.. 2/18/75 
ToiH 

Pf 

iLV5 
tit Not« 

latrpng^hCTieal smell, vhltlsh^ra 
TILL, SILTY CLAY, 

rong chemical a , _ 
brown, very molat. ra 

^EATTMUCK, 
slignt chemical smell, 
dark btovn, 
met, 
(Swamp 9Aposlt) 

CLAYEY SILT, 
slight chemical smell, 
ra . moist, medium. (Alluvium) 

SAND, 
with some gravel, 
slight chemical smell, 
gray. 
waterbearing, 
loose tp medium dense, 
(Glacial Outwaah) 

.S 
a. 

TJ 

25.5 
(fater level down 11* immediately 
after withdrawal of auger. 

*(possibly industrial waste) 

I. . , i > 1 . . , f. 

: • J 

St?*: 



LOG OF &0R1NG UUIi^ii^iiUUUU 
ENCINEERINO TESTING 

PROJECT; 71-53 SOIL DORINGS 
Louisiana Avenue ExCcnslon 
St^ Louis Park, Minnesota 

BORING; ST-53 

LOCATION; 30* South of South' 
east bridge corner stake. 

DATE; 3/5/75 IsCAUE: 1"°5' 

Depth 
0 

ASTM 
D2487 
Syntbo 

Desalptfon of Materials 
(ASTM: D2488) 

PF 
Tests or Notes 

PT 
PEAT and MUCK, 
dark brown.to olive, 
moist to wet, 
(Sx^amp Deposit) 

2 

JJ2. 

(continued on following page.) 



«»• 
LOG OF BORING iSK^ODyii 

ENGINEERING TESTING 

'"OJECT: 71-53 SOIL BORINGS 
Louisiana Avenue Extension 

' St. Louis Park, Minnesota 

>v. 
ASTM 

Depth I D2487 
30 i Symbo 

PT 

BORING; ST-53 continued 
LOCATION: 30' South of South* 
east bridge corner stake. 

DATE: 3/5/75 IsCALE: 1"°5' 

Description of Materials 
(ASTM: D2A88) 

MUCK, 
olive, 
wet, 
(Swamp Deposit) 

SP 

Jl. 

BSNin 
medium to coarse grained, 
with some gravel, 
slight chemical smell, 
;ray, waterbearing, 
.oose, • 
iGlacial Outwash) 

SM 
SAND.mixed with PEAT, 
with slight chemical smell, 
dark brown.to black, 
wet, 
.oose 

A9 

SC 

52.5 

SP 

CLAYEY SAND, 
slight chemical smell, 
gray, wet. 
rery stifi^, 
A1 

slight chemical smell, 
gray, waterbearing, 
.oose, 
iGlacial Outwash) 

60 
(continued on following page) 

Jetting water used to clear the 
sufer below the 35^foot depth. 

PF 

25. 

ests or Notes 

Page 2 of 3 

i J 



LOG OF BORING Buc^juuuy 
ENaiNEERING TESTING 

PROJECT; 71-53 SOIL BORINGS 
Louisiana Avenue Extension 
St. Louis Park, Minnesota 

BORING; ST-53 continued 
LOCATION: 

DATE; 3/5/75 ISCALE: 1"=5' 

Eiev. 
ASTM 

epth D2A37 
60 I Symbo 

Description of Materials 
(ASTM: D2488) 

PF 
Tests Notes 

Page 3 of 3 

8 

5 a. 

•p 

v» 

M. 

71 

79 

8A 

90 

SP 

SAND, 
medium to coarse grained, 
with some gravel, 
slightly chemical smell, 
gray, waterbearing, 
dense, 
(Glacial Outwash) an 

SP 
SAND, 
tine to medium grained, 
with a little gravel, slight chemic 
smel' • • loose. 

ML 

CLAYEY SANDY.SILT, 
with a trace of gravel, 
reddish brown, 
wet, 
very stiff, 
(Glacial Till) 21 

SM 

Sim SAND, .. 
rith limestone chunks; 
.Possibly weathered Plattville 
formation) 

gray,- waterbearing, 
very dense 

60 

.Ight^ greenish* 
waterbearing, very dense, 
(Possibly Glenwood Tohnatioh'. • 
immediat^y above, St. Peter Sandstc 
formation) -••••:•» 

IQQ 

ne 

Mater level down 6' 15minutes aftei 200 b! 
:ompletion of boring. 
Jetting water used to clear the au^er 
>elow the 35-foot depth. 

ws in 6" 



project HO. 

December, 
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LOG OF BORING BMll 
ENOmEERINO TESTINO 

PROJECT; 79-687 SOIL BORINGS AND PIEZOMETER 
INVESTIGATION 
Various Locations 
St. Louis Park, MN 
U.S. Geological Survey 

BORiNGr 
LOCATION: North Side of Oxford 

and West of Edgevood 

PAT6, ini - 1" ~ 

Elov. 3«pth 
0 

ASTH 
2487 

Synbo 
Dascrlpflon of Motorlols 

(ASTM: D2488) 
BPF 

Tests Notes 

V* 

•8 
•g 

1 

2 

lO 

± 
SH 

-SM 

(Fill) SILTY SAND, fine to nedium-
Tfilnpd, dark hrnwn. frnr.pn 
.Fill) SAND TO SILTY SAND, fine to 
medium-grained., with a trace of '* 
fine Gravel, brown to dark brown, 
moist. 

SP-SM SAND, SLIGHTLY SILTY, fine to med­
ium-grained, brown, moist to wet, 
medium dense to dense. 

(Outwash) 

1 

SP SAND, fine to medium-grained, with 
a trace of fine Gravel, brown, wet 
medium dense to dense. 

(Outwash) s TIT 
T5r 

IS 

liii 
SP SAND, fine to medium-grained, gra 

to brown with depth, wet, medium 
dense to dense. 

g 
II 

(Outwash) 
17 

30 £ 

Sheet 1 of 3 

Boring advanced by 
roller-bit below the 
16' depth. 

Location of boring 
determined by U.S.G.S. 

Surface elevation of 
boring to be deter­
mined by U.S.G.S. 

* 

Soil Classifications 
based on drillers log 
and visual examination 
of random frozen sample; 
returned to Braun En­
gineering Testing 
Laboratory. 

BPF does not indicate 
standard penetration 
test results since 
special sampling proc­
edures were used. 

96365r9 





LOG OF BORING BR/III 
ENaiNCERma TCSnNQ 

PR0JECT:79-687 SOIL BORINGS AND PIEZOMETER 
INVESTIGATION 
Various Locations 
St. Louis Parle, MN 
U.S. Geological Survey 

BQBlNfl.B-infl rnnfM 
LOCATION: 

DATEi/21 - 1/22/ ̂ CAl£:l" 

Elav. Depth 
60 

ASTM 
D2487 
Symbo 

Daicrlptton of MotarloU 
(ASTM: D2488) 

BPF WL 
lasts Notas 

I 
i 
:i 
& 
9 

1 

1 
"2 
£ 
I/) 

1 
I/) 

68 

69.5 

SAND, fine to oediua-grained, vith 
a trace of Gravel, gray to brown, 
vet, dense to very dense. 

(Outvash) 

Sheet 3 of 3 

ISO I 

PLATVILLE LIMESTONE - WEATHERED 

PLATVILLE LIMESTONE 

9636551 
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LOG. OF BORING ele7 ?)%5t5 INCMtfMNC nSTtHG £1 
PROJECT: 71-33 SOZX. KKSSGS 

• Leulsl»na Avamia Extcasion 
. St. Louis ?ask, Ki 

75?cJ3 

BQfflNfi- ST-l 
LOCATION: 
63* Korth of KorcKutsc Corner 
of proposed bridge tbucaenc. 

DATE: 2/4/73 • lsCAl£; l"-3' 

EIov. 
ASTM 

•pth|D2487 
Symbol 

DesertpHon of MrtorTols 
(ASTM: P2A881 

.PP M. 
Tosh er Notes • 

) 

J 

-I 
1 
J 
I 
I 
4 

1 

1 

Bt-
SC 

rm., snn OAiet SASD, 
vith tone eoacrece ehunxot 
dark bre«m» 
froson to Boiat, 
lasd to ooft 

rt ^rgaaie, 
IbrouSf 
leek to dark broua* 
>iat to ves» 

iCSvaa^ Oppoait) 

11. 

PI iBrgaxiie. , 
I txaea of aballa. 

rk olivo broun, 
slat to vet* 

|(Svax9 Sepoait) 

S? 

57 

Pcneeracioa ?esiscaaee 
at the 3' depth ia cot 
repreaeatacive due to 
Che frozea aoil coedlcL 

I, 

trace of^gravel, 
ray* vaterbearleg* 
[Claelal Oucvaah) 

(Coatlaued ea following page) 

Sanple depch-29*-30* 
OC - 33.41 
IS - 205.52 

9601593 



LOG OF BORING 2a 
IntOJECT: 7t-S3 SOS. BOSSSS ' 

lieulslBaa Av«sua Extculaa 
SC. Leuis Park, 101. 

[ElflV. |0«pth 
.35_ 

Asm 
D2487 
Symbol 

2££3 

angllslfl. ST-l (eor.tlr.utd) 
LOCATION: 

DATE- 2/S/7S isCALE: 

Odcrlplton of Materials 
• CASTMt 02488) 

I Tests er Notes 

?a«e 2 of 3 

!. 

I 
J 

* 

I 
1 

I 

Ml 

Jta. 

58 

SAKD, 
iilch a tceee of gravel, 
trap! 
wtterbearlag, 
tooaa, * * 
jBTarlil Outmak) 

CL 
,1T SASDT OAS. 

soae gravel. 

vet, 
stiff to very stiff, 
(daeial Till) 

aooe gravel, 
ayo 
terbeariag, 

inn deaae, 
!G3Laeial Outuaab) 

^ ••• *"•••» 

---V- -

IS 

22 

f'*' 

(eoBtisued on foUoving page) 

17 

9601594 



'jet.' LOG OF BORING I tmuv^uDua 
I incnw* nroa 2L 

[RQJECTs 7i«3j joiL BOUNCS 
Lotticlua AV€BU« Extonsloa 

' ft. leaia Park. MU 

2£ii 

BQRtNfi. ST-X (eenelnuei) 
LOCATION: 

DATE: 2/S/75 |sCAl£t 1"'5* 
JASIH 

|EI«V. lOapth 02487 

-2S. Syabol 
Description of Motorlob 

(ASCI; 92488) . 

I Tosts or Noti 

Page 3 of 3 

J 
ji. 

I 

8? 
with aoaa grsval. 
»c*7. 
umtaxkaarl&g. 
Badiisa da&aOa 
CBlaeial Oacuaaih) 

.. . *' •, 

<> 

SAKD. 
IP- uiihcly SZLn. 
81 Elao to sia<lliflD gralaod, 

roddtab bcewo. 
smtozbaarlas. 
CAUlBvlia), 

iBlevs la S' 

orlag tecaiaaeod duo to rtfuaal 
the St. Pater Saadacoaa 

orBatioa. 
later level dova '13* 15 Blmtes 
liter coeplecloa of borlag. . 

1001 IBIOVS la 2'* 

9601S9S 



NON-RESPONSIVE 



NON-RESPONSIVE 



NON-RESPONSIVE 
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t 
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V-

'•v» rv-ir 

4 % 
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«r 
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. ij4' 
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9601600 



i V LOG OF BORING 

J 
J 

i 
I 
4 
•b 
8 

J 
8 
1 
J 

I 
fi. 

1 

1 
'i £ 

iMCMSPime nsTtwe 

ROJECT: 71*33 SOIL lOiXSGS 
Zfiuislaaa Av€Btt« btcnalea 
Se.,,lottU y«rk, IttaaMOta 

L.':;.r,v: NiiAAr.sr5_^^i£. 

BQgtKift. ST-33 

llw. 

LOCATION: 30* Seuch of Souch* 
«a«t bri4sft eornor stake. 

OeptK 
0 

Jia 

ASCI 
92487 
Synbo 

ST 

Detcrlpdon of Materlels 
<ASTa; 924887 * 

SEAT sad MUCK, 
isrk brevB.ao olive,' 
•olst to vet, 
(Svsmp Meposit) 

DATE? 3/S/7S 

(cDBtlaued on followltig page.) 

S 

IsCAtft v.^ 
Tojfj cr Notes 

9601590 



OG OF BORING [ cM0<msNG nsme II 
FROJECT: 71-33 SOIL BOSSSS 

Lnwf»1«i kweznm btcBilon 
St. Levis fsrk, Uieassota 

BQBtMft. ST-33 conrlRued 
LOCATION: 30* South of South-
esst bridge comer stake. 

DATE! 3/3/75 IsCAlE: 

Elov. 
ASCI 

JD24S7 
30 fSynbo 

D«scrtpt!en of MotsrtaU 
(ASTH: D2488) 

IPF 
'ests or Notea 

Pace 2 of 3 

I 
S •o 
t 

1 
J 
I 
i 
£ 

i 
VI 

1 

VI 

PX 
MDCS,-
elisot 
wet, 
[Smp Sepesit) 

39 

QQBJT 
nediiia to coarse gralaod, 
with SOBS gravel, 
slight chaieal s&ell, 
gray, waterbearing, 
loose, * 
(Claelil OaCWBsh) 

(. 

SSI 
SASP.srfxed with PEAT, 
with slight chemical 
dark broim.to black, 

loose 

... < 

49 

52.5 

SAKD, 
Sht chcsiical saell, 

IVYlttTl) — 

SP 
_„t chcalcal nell, 
y, waterbearing, 

(Loose, 
[Clacial Outuash) 

60 
(continued en following page) 

retting water used to clear the 
rater below the 35^foot depth. 

A1 

9601591 



• 
LOG OF BORING • ' L _ 

eNcamMNC TisnNC 

PROJECT: 71-53 SOIL BO&IKCS BOSINft. ST-53 continued 
Louisiana Avenue Extension LOCATION: 
St. Louis Park, Minnesota • • 

DATE. 3/5/75 IsCAlf: i".5' 

I 
EUv. (Oepth|D24S7 

60 i Syabo 

1 
J 

J 

I 

I 
m 

I 
1 

St 

ML 

St 

D«serIpHen tH Materials 
CASTMt 1)248B) * 

BPP 

SAID, 
medlva to eoeree frelaed, 
with sou gravel, 
ellghtly ehtnleal men, 
gray, vatarbearing, 
dense, 
(Glaelil Outwesh) 

71 

Bedlua grained, 
with a little gravel, alight eheaidSIT 

ML 

CLATE7 SASDY.SZLT, 
with a trace of gravel, 
reddish brown, 
nt, 
aery stiff, 
(Glacial Till) 

79 

8K 

84 

lose, 

TTSTTSSS: ^ 

oxmatlon) 
gnj,' waterbearing, 
aery dense 

sEJusTBirr;—;; 
lightsgreenish, 
traterbearing, very dense, 
(Possibly Glenwood 'Fofcation*-
^^ediately above„Sc. Peter Sandst 
^omatlbn) ' " ' " 

.14 

90 
later level eovn 6' iDainutes atce* 
ionpletion of boring, 
ctting water used to clear the au 
lelow the 35-fooc depth. 

60 

la 

I Tests or Notes 

Page* 3 of 3 

ne 

200. 

i] er 

slom in 6" 

96015S2 



wr DUKIIMlJ I ISUUMi/uliiiUU 
•HC4«fCWMC TCSTWe 

HtOJECT". 71-53 Sou InvfttClration 
leulslana Avanue Extansion 
Oxford Rood to Valkor Street 
St. lottit Forks Hinatsota 

—SE UNIQULNUMBEB, 
Elov. 

. i^SIM 
depth ID2487 

0 i Svctbo 

SQEUjS: ST-t« H 
LOCATION: Roilroad Csdtasdsaa: 
Approximate Seacloa 

It fsCAlE; 1"-S' QA 

DesvTptton of A^terlels 
{AST>:t 02&Sb) 

»PF 
Notes 

SP 

I 
J 
I 

A 
0 s 

1 
J 
I 
1 

• i 

£ 
VI 

v» 

122^ 19 

Ulil 22 

PILL, . 
SASD, olistitly SILTYs. 
fine to MdiwB grained, 
vith a little fine to medir 

brewB, 
a traea of ciders at 10*, 
moist to vet at 15*, 
very loose 

FILL, SANDY CUY, 
CL I vith a little gravel, hrovn axid 

gray, very vet, soft 

I SAND, slightly SILTY, 
IMdiiiB grained, 
]a little gravel, 

SF Is^'F grey, 
fev lenses of brown eley and 

IbUck sllty clay, 
Ivaterbearing, 
1 loose to mediua dense 
(possibly fill) 

155.5 
Icontlnued on next p.ige 

li 

•rsvel 102 
hoarse Send 102 
Hedlua Send lOZ 
Fine Sand 39Z ' 
Sity and Clay SZ 

m 
t 
I 

' i 
K 

KC - 17.0Z 

Gravel 7Z 
Coarse Sand IIZ 
Medium Sand 33Z 
Fine Sand 37Z 
Silc and Clay 13Z 

9601587 



• c LOG OF BORING jcwowt [ CNCMUIime TtSTWe 

FROJEa: 71o53 Sell InvestifiAtlen 
leuleiene Aveaite Cxteaelon 
Oxford Roftd to Valker Stroot 
St. loolo Park, Minnoaota 

. joopl 

SORING- ST«6A fennttr.ur«<> 
LOCATION: 

DATE- 5/15/75 isCALE; r'«5' 

Etov 
5S. 

opri) |D2487 1 Dosertptlon 
Synbel 

of Matorlols PF 
TOSH Nofes 

i m.o 

SA!IO, ' 
eoaraa (rainad, 
with sraval, 
gray, vatarbaarlng, 
Mdiua denaa 
(Coarsa AUuviim) 

J1 

PT 
wan, 
ellva, 
a Xayar of ooiat gray aaad at 
aelat 
(Svaa9 Bcpoait) 

16 

60*, 

I 
1 
J 
I 
i 

5 

17 

12 

22 

132. S 62 

•n 

1 

I I2U '69 

SAKD, 
» I allghtly allty, 

flaa to eoaraa grained, 
I aoaa gravel, 
S*«7. 

I vatarbaafing, 
edlta denaa 

12 

P-SK 
ISAMO. 
allghtly allty, 
flsa grained, 
dark gray, 

I vatarbaarlng, 
lawdluai denae 

12 

JUi^ -29- liA 

contlnuccKotf'ncxtpoge 

Sravel 64S 
Coarae Sand 272 
Hcitva Sand 222 • 
Pine Sand 61 
Silt and Clay IZ 

KG - 142.2Z, 
OC - 48.IX ' 
)D - 29.8 pcf 
KG • 154.IZ 

MC 
9C 
3D 

PC 
D 

fC 
)C 
D 
C 

c -

138.5Z 
33. IZ 
28.1 pcf 
169.4Z 

141.8Z 
65.4r 
32.4 pcf 
144.8Z 

126.8Z 
38.7Z 
28.5 pcf 
161.9Z 

ravel 3CZ 
Coarae Send 17Z 
•ladium Sand 30Z 
'Ine Send 12Z 
>llt and Clay SZ 

-
^ i 

gravel OZ 
hoarse Sand 4Z 
ledlutn Sand 3SZ 
•*lne Sand 462 
;ilt and Clay 12Z 

9601588 



LUU OF BORING 
• •• XNOiTinRMe tnnNc 

1 

J 

PROJECT: 71-53 Soil Xnv«stisaeion 
lottislana Aireaua Extension 
Oxford toed to Vslker Street 
tt. Louis Perk, Minaesots 

Etev. 
ULL 

££ 
BORtKift. ST-6i (eentlett»d> 
LOCATION: 

•. clevJ15££_ 
S/lS/75 IsCAlBi r.S' 

HI,? 

1 
J 
s 
I 
m 

I 
1 
%n 

o 

llOf 

tn 

C9.7 

Depth 102487 
79 fSvnko] 

Desotpllon of fAsterloU 
fAST^Tt 02488^ ' 

t; 
SAIIO, 

jSP-SH I subtly silt J,* 
fins freined, E^sy* 

I vsterbesring, xediua dense 

05. 

CLAXET SAilD, 
EC 1' little s^vrel, 

Srsy to xcddish brown, 
eist to vst, 

I TSty stiff 
(GlseisI Till) 

5fl. 

104.8 

SASIDST(»E, 
Sifsenish white, 

h»*t, 
|vsry dense 
(St. Peter Porastion) 

-^Irn 

IVster level st 12' when veasured 
llamedietely after coapletion with 
Ihollov-steB auger reaoved. 

42 

81 

Wl 
Tests or Notes 

qu • 2390 psf 
dC - 11.6Z 

—lOp b .ovs' to penetrate 3" 

-20 b Lows to. penetrate 2' 

•>•1 •• C-->. 

-fl 

9601589 
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atll T I •• fl •! iJSUm 

JOS MO. «—mf-Ai ««»*|» 1* * 4* Lon or nST BOAINO NO., TS 
MOJICT. PROPOSED STORM SEWER AND HOLDING POND • ST LOUIS PARK MINNgSnTA 
OfPTH 

m mr 'ACtlLCVATION 

oacwmoN Of iMTcmAL 
178.5* WOLOOIC 

ORKMN NO. 

SAMKE LABOWATOWV Tests 

& 
Ou 

FILL, a mixture of SAND. SILTY SAND 
and CLAYEY SAND, a little gravel, dar 
brown and brown, frozen to 1' 

FILL 

PEAT, fine fibrous, black, wet 
(Pt) 

SUAHP 
DEPOSIT 

7 

9 

HUCK» black, soft 
(Pt) 

SAND, medium to coarse grained, some 
gravel, grayish brown to brown, water 
bearing, medium dense to loose to 
medium dense, a few lenses of sllty 
sand 

(SP) 

COARSE 
ALLUVIUM 

22 
End of Boring 

2 

10 

10 

ss 

ss 

SS 

ss 

ss 

ss 

7 ss 

8 SS 

Mri TMK MMR.CO 
MFTM 

CAIMO 
ovrTM 

e*vi-iN 
OtTTM •«a.Eoot^T»a WATta 

LEVEL -.THOO 3% HSA 0« - IQk* |«3:40 
2-18 8:40 22* 19H' 10 8' 
2-l8 3:55 22* None ' to 

' ' lli 

7' 9^501737 



sott.expioRgBon 

S!*- iaS«ii 5TUI1H uum AMrii5S?S?^TO44^nir^^.^^^^ 
OlSCWmON Of MATSMAL tA^g U^QWATQWY TESTS 

pSU»A«fLlVATION 175.R* 0«0« N WL NO. Wt W O ^ Oy 
OfgTH 

IN ner 

PEAT, fine fibrous, bleck. frozen to 
H* then wet 

(Pt) 

SUAMP 
DEPOSIT 

4Js 
MUCK, gray, soft 

(Pt) 

14 

18 

ORGANIC SILTY CLAY. gray, nedlum (ol i) 

SAND, nediuffl grained, some gravel, 
gray, waterbearing, very loose to 
loose 

(SP) 

COARSE 
ALLUVIUM 

27 
End of Boring 

1% 

/Ih' 

2 

1 

2 

5 

8 

SS 

ss 

SS 

ss 

SS 

ss 

SS 

8 SS 

SS 

«ATiR tKVCL MUSUMMtNT* 

e*Tc 

"TTF 1T2S 
TI35 'YT 

"MCT-

None 

BMLCOOtrna tlVIL 

T 
T" 

«TA«T 2»l8-74 .ooMnei* 2-18-74 

...THOO 3% HSA 0' - 24^^ U 2:20 

9601738 



MWIIM 

JMNO.. 
mOJCCT. 

20Q7Q mf^m T* • A' .too or Tisr BONMO NO 17 
PRQPQSgQ STORM SgWgR ANP HOLDING PQNO - ST iOUTS PARK MTNNgSQTA 

OiPTM 
IN 

riBT r^auNTAct 
oacmrrioN^ MATBMM. 

-•wATinM 176.1 rr OKM.OQIC 
OMKMN WL Na 

SAMTtC lABOWATQWY TESTS 

kk 
P.L 

Ou 

PEAT, fine fibrous, black, frozen to 
V then wet 

(Pt) 

SWAMP 
)EPOSIT 

BOG LIME, light gray, soft 
(OL-OH) 

11*! 
SANO, medium to coarse grained, some 
gravel, grayish brown to brown, water 
bearing, loose to medium dense, a 
few lenses of clayey sand below 24' 

(SP) 

COARSE 
ALLUVIUM 

26 
End of Boring 

/l*s 

l*s 

10 

12 

11 

SS 

ss 

SS 

ss 

ss 

ss 

ss 

8 ss 

ss 

VATM tlVEL MEAMIMIMMTS 2-18-74 .COMMIT* 2-18-74 

0«TI SMM.IO 
OVTM 

BHMiEBa 
AS' 

I I I 

MYTH 

Hone. 

CAVt-M 
OBYTM •AUOMFTHS WATM 

icvck Mrr>eo 3% HSA 0' - PAk' |a 11:45 

AiL 9601735^ 



•-J* •« >.«• 

CHEMICAL TEST RESULTS 

Job No 20070 

BORING SA.MPLE SAMPLE SAMPLE 6IL. GREASE. 
NUMBER DESCRIPTION DEPTH ELEVATION PHENOLS 8 PARAFFIN 

5 Water 25' 152.3 7.3 4685 ^10 

5 Soil 20'-21' 156.3-157.3 N.D.* 

5 Soil 40*-41' 136.3-137.3 N.D.* 160 IP- ̂ 3 

S Soil 60'-SI' 116.3-117,3 N.D.* 160 tyr 

13 Water 35' 142.8 25.5 3138 

13 Soil 20»-21' 156.8-157.8 6.3 272 1^0 -

13 Soil 45'-46' 131.8-132.8 15.5 27.000 

13 Soil S0'-51» 126.8-127.8 5.8 2216 //r < 
5. 7. 9. Soil 0'-9' Above 168 91.4 115.000 
13 6 14 

16 6 17 Soil 0'-8» Above 168 1.3 1265 4*1 

16 Soil 20»-21' 154.8-155.8 N.D.* 372 < SO • 

(Bag) 100% Soil • N.D.* 21.795 

(Bag) S0% Soil-50% Creosote 1.9 39.614 

(Bag) 
e 

100% Creosote 16.3 119.034 

*None detected. Test sensitive to concentration of more 

than 0.01 Bg/1 

9601740 
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OASSIRCATION OF SOILS FOR ENGINEERING PURPOSES 
AS1M OMlgnation: D 2487 - 69 AND 0 2488 > 69 

(Unifiad Soil CiMslfiestion Systani) 

17 

li^or dlwisions 
Oreup Typteal CI«MifiCKi«R critvia 

\ 

s 
c 
£ 
S 

% n 
I 

I 

€ 1 

I 

GW 
Wall-«radad grawala and 
greMl-aand naxpifaa. littla 
or na finas 

6P 
Marly gradad gravala and 
graval'Sand mixairaa, littla 
ernarmaa 

CM Silty grawala. gnwal*aand-
ailt miaturea 

GC 
Clayay gravala. gravaN 
aand-clay mixturaa 

8W 
Wall-flradad sands and gra-
valiy aands. little ar no 
finaa 

SP 
Poorly gradad aanda and 
graMlly aanda. linia ar no 
fmoa 

i Silty- aanda, aand-ailt mix­
turaa 

SC Clayay 
mil 

, aand-clay 

«=--BS 4: 

1 and3 

Not moating both eritaria far GW 

Attaibarg limits below 
"A" line or P.I. laas 
than 4 

Attaibarg limits abova 
"A" lina widi P.I. 
graater than 7 

Attaibarg limits plot­
ting in hatchadaraa 
aia bord»rtin0 dasaili-
eations rsQuiring use 
of dual symbols 

Cu« SSigreater than 6: 
Oio 

CzC batwaan 1 and 3 
DioxOeo 

Not meeting both criteria for SW 

Attaibarg limits baiow 
"A" lina or P.I. leas 
than4 

Attarbarg limits above 
"A" lino widi P.I. 
greater d«an7 

Attartierg limits plot-
ling in hatched area 
are tordar/iaa daaaifi-
cations requiring use 
of dual aynmois 

.s z N 

A 

II 
MS 

i 
u£ 

11 
II 

I 

-ML 
Inorganic silts, vary fine 
panda, rock flour, ailtv or 
eiayay fine aands 

60 
Plasticity Chart 

CL 

Inorganic days Of low to 
mediian plasticity, gravelly 
days, sandy clays, silty 
days, lean days 

OL 
Organic silts and organic 
silty days of low plaatidty 

I 

60 

40 

Inorganic ailta^ mieaoaous 
or diaiemacaoua fins 
or silts, elastic silts 

5 30 
1 
E 

20 

CH 

OH 

Inorganic days of high 
plasticity, fat days 

Or^ic days of madiim to 
hi^ plasticity 

10 
7 
4 

0 

1—I—I—\—I—r 
For dassification of (ina-grairiad 
soils and fine fraction of coarsa-
grained soils. 
Attarbarg Limits plotting in 
hatched area are borderline 
classifications requiring use of 

' dual symbols. 
Equation of A-line; 

PI >0.73 ILL-20) 

CL-ML 
7 

MLardOL 

z 
CH 

7 

/ 

7 

OH 

10 20 30 40 SO 60 70 80 90 100 

Lii-yiid Limit 9601742 
Paat. muck and other highly 
organic soils on the material passing dm 3 in. (76 mm) sieve. 
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DMTH 
m 

ncT 

J06N0.. 21260 .VCimCM.KALI. 1" • 4' LOQ or -nST •OWIMQ MQ 21 
(13 

m-n KROKOSH) STOKM WATBl MCTS . ST. I 
ocscMiPrtON or MATIRUU. 

"'•URrACS tLlVATION 178.72* 

ms PAW v. MV 

OKOLOOIC 
omoiN 

•AMPLE 
WL NO. TYPE 

tABDPATOR* TESTS ! 

¥• Ou 

FILL, MStly CONCRETE, grayish brown FILL 

3h 
*EAJ, fine fibrous, black and dark 
irovn, wet 

8 

9 

14 

26 

CFt) 

CLAYEY SILT, gray, soft CCL-ML) 

SAND. Bostly aediuD grained, a 
little gravel, brown, waterbearing, 
loose to aediiu dense 

(SP-SM) 

SAND. aedi'A to coarse grained, 
with gravel, brown, waterbearing, 
aediua dense, to very dense to 
dense 

(SP) 

Continued on next page 

r.E-3170-Ai 

SWAMP 
DEPOSIT 

IIM 

COARSE 
ALLUVIUM 

HS/ 

SS 

1% SS 

ih 

14 

14 

16 

33 

4 
5 

SS 
SS 

SS 

SS 

SS 

M.A, 

M.A. 

5601.758 m: 



s jO»NO., 21160 .VIKnCAL SCAU. • A* 
wajtCT PROPncrn gmaM WATO Pnsn^ . CT irtitT< PAPY 

.LOO or TEST BORINtt »40. 

//y 

OEPTH 
IN 

rerr 

OCSCnmON or MATERIAL 
OEOLOOtC 

ORTtlN WL NO. 

SAMPLE 
sss;s5SBsss=ss: 
LABORATORY TESTS 

W 
L.L. 

ilL. 
Ou 

J 

t 
k 

fk 

r 

k 
L 

23 SS 

32 
End of Boring 

* No aeasurenent recorded due to 
presence of drilling fluid. 

I, 

1 

WATER LEVEL MEASURSMENTS 

t*TS 

12.1 
TME 

JLik^ 

^ [^-13 n-na 
1 

«-2 I7C.A) 

as?? 
jBsj 

_2Sk! 
.Noni 

CAVC-M 
OCPTH 

2ni 
EAUDOCrTHS 

WATCR 
LCVtL 

7* 

12-12.74 12-13-74 

MCTHOO 3^ HSA 0' - 29V^a 

D.M. 9h' - 295j' 

CMEW CHIEF White "SBOITSg 
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JOSIW.. 
HIOJCCT. 

Jim. m^A,m 1" • 4* 
//r 

PROPOSED STORM WATER POMPS • ST. JIS PARK. MM 
.too or TEST BOniNG NO.. __22-

OEPTH 
m 

rerr 
OEScmpTiON or MATERIAL 

"suRrACE ELEVATION OEOLOOIC 
ORIGIN EIL 

SAMPLE 
NO. TVPE 

tABORATQRV TESTS 

F Ou 

ll 
i 
I 
d 
si 

4 
K 

2% 

4 

FILL, Bixture of SILTY SAND and 
SAND, a littla sravel, black and 
broMH, frozen to 0.2* 

FILL 

23 

25 

PEAT, fine fibrous, black and dark 
brown, •oist, a few lenses of sand CP 

SNAMP 
^DEPOSIT 

5 

3 

SAND, Mdim grained, a little gravel 
brown and gray, 8»ist to 7' then 
waterbearing, loose to aediua dense, 
a few lenses of black silty sand 

COARSE 
ALLUVriUM 

tSP.SNQ 

SAND, aediua grained, a little 
gravel, brown, waterbearing, loose 
to aediun dense, a few lenses of 
silty sand 

(SP) 

36 

SANDY CLAY, gray, soft 
CCL) 

SAND, aediua to coarse grained, a 
little gravel, brown, waterbearing, 
loose to dense 

. (SP) 

'Continu^ on next "page" 

8 

9 

MIXED 
ALLUVIUM 

12 

SE.T na.A\ 

ss 

ss 
ss 

ss 

ss 
SS I, 

8 

ss 

ss 

SS 

ss 
ss 

M.A. 

ss 9^ 76 



21160 
le 2M li' 9 

OfscnimoN or iMTEraAL 

i(»WTieaL«ei* 1" • 4* t.panyfgaT«Qii»jftM« _ 22 Cotit. 
//6 

GEOLOGIC 
ORIGIN 

•AMPLE LABOAATOflY TESTS 

WL »» TYPE W O ^ OU 

19 

5TS 

Ou 

14 1 SS 

17 1 SS 

)« aedlua grained, a little 
fel, brown, waterbearing, 
lim dense to dense 

CSP) 

* rilling fluid wash sample 

** Ifo aeasureoent recorded due to 
{ sence of Brilling fluid 

E^YEY SAND, a little gravel, 
Yiddish brown, very stiff , 

(SC) 

gray 

KtC 
SAtMO 

ecPTM 

WATVN LEVEL MEAEUNEMENTS 

CAEMQ 
DEPTH CAM-M 

DEPTH 

TILL 

15 

15 

18 

36 

LIMESTONE 

1 SS 

1 SS 

1 SS 

STAKT. 

1 SS 

12-13-74 .OOi'PkCTk 

BAAED DEPTHS WATBW - • LEVEL HETHOD 

# * 

12-16-74 

3JE HSA 0* - 44?;'[.a 

D.M. Sk' - 68.1' 

CATA^Er White 
PH017fi1 



JOB NO.. .21168. . vomcAt scAtt .„Jl2La_6J 
mtojtcT PROPOSED STOR»l WATER POMPS - ST LPUIS PAPIC. MW 

.LOO or TEST OORINC NO. Ji2-

OCPTM 
IN 

nrr 

MscMPnoN or MATEHIAL 
wwATiftM 180.84' 

6E0L0GXC 
ORIGIN wt NO. TYPE 

SAMPLE LABOAATOBT TESTS 
LL 
P.l 

Du 

FILL, aostly GRAVEL, brown FILL 
Ih 
2h 

15>» 

18 

24 

ULL, lastly UlAlfcl bANU, fc little' 
gravpl, MTb I 

2 

8 
FILL, Bixture of SAND and SILTY SAND, 
a trace of gravel, brown, water in 
fill below 12* 

MJCK, black, soft 
(Ft) 

SAND, sediuB grained, a little 
gravel, gray, waterbearing, loose 

(SP) 

SAND, coarse grained, with gravel, 
brown, waterbearing, dense to 
•ediun dense 

(SP) 
% 

* No Beasuresent recorded due to 
presence of drilling fluid. 

32 - fill! iif niirjgg: 

SWAMP 
DEPOSIT 

ss 
ss 
ss 

ss 

ss 

ss 

ss 

ss 

ss 
ss 

COARSE 
ALLUVIUM 

11 SS 

16 12 

IS 

SS 

WATSB LEVEL HCASUMWeNTS 

e*Ti TMC 
SM»IR> 

«PTH 
CAVC-M 
MOTH BMLCO DEPTHS 

WATtA 
LCVCL 

12-13 1:SD I3>i' 12' 13« 10 12-
12-13 2:10 19k» 17 • 18Js' 10 18* 
12-13 3:00 32' 19>5' . to ' • 

12-13 3:20 32» None 1 to * 

ETAPT 12-13=21. 

ufTHOo 2k HSA 0' • 19>i' 

*»nc'c ^2-13-

V 3:C 

- 29'i' 

9601766 
CAt» Crt-if Chemak 



JMNO .. 
PBOJfCT. 

21160 1" « 4* _ii_i___VCKTICAL SCALE. 

JRQBQSEDJSmBM WATFB epmiS-f_Sl--lillUS.mi--iai. 
LOO OF TEST aOniNG NO . 

ocrrH 
IN 

KIT ^SURFACE 

DcsemPTiON OF iMnRiAL 
•LgvATwaN 182.79* GEOLOGIC 

ORIGIN *A. NO 

SAMPLE LABOBATQWY TESTS 
LL. 
PL 

Ou 

FILL. Mstly SXLTY SAND, a little 
gravel, dark grayish brom. frozen 
to 0.2* . . . , 

4% 

14 

15 

FILL. Bdxture of SAND and SILIY 
SAND, a trace of gravel, brown, 
water in fill below 9%* 

PEAT, black, wet (Pt) 

SAND, aediua to coarse grained, a 
little gravel, gray, waterbearing, 
loose to aedium dense 

(SP) 

32 

* No aeasureaent recorded due to 
presence of drilling fluid. 

HAfing 

FILL 

SWAMP 
DEPOSIT 

COARSE 
ALLUVIUM 

15 

ss 

ss 

ss 

ss 

ss 

ss 

ss 
ss 

I, 

ss 

10 

11 

ss 

ss 

WATIR LEVEL MEASUREMENTS 

OATC 

12-16 
12-16 
12-16 

1:05 
2iS0 
3:00 

.ED 

im« 
-52^ 
J21 

CASING 
OEPTN 

_9y 

None 

1^1 SAACo oe^Hs 
WATCR 
LEVEL 

STAAT: 12-16-74 .OX^LCTI 12-16-

3k HSA 0' - 9^i' jg '-S 
D.H. 9«i' - 29k' 

9601767 
CPE-M CH.I» White 



'^3 
REPORT OF TESTS OP SOIL 

PROJECT: PROPOSED STORM HATER PONDS 
ST. LOUIS PARK, MINNESOTA 

REPORTED TO: City of St. Louis Pari 

LABORATORY NUMBER: 21160 

BORING NUMBER: 19 20 21 

SAMPLE NUMBER: 6 8 6 

Depth Saaple Taken C^t.) 123b-13>i 20-21 '10-11 
Classification (ASIN: D 2487-69) SP SP SP-SM 
Description (ASTM: 0 2488-69) Sand, Sand, Sand, 

mostly mostly mostly 
medium medixsn mediiSA 
grained grained grained 

MECHANICAL ANALYSIS: 

Dry Weight of Total Sample (grams) 180 180 180 

Based .cr. Total Sample: 

Gravel - % (On *4) 24 7 26 

Based cr. --4 Material 

Sand - % (#4 - SIC) 22 10 19 
(#10 - #40) 55 62 43 
(#40 - #100) 16 25 2f 
(#100 - #200) 2 1 3 

Fines - % (#200 Down) 5 2 8 

son. expLonation 
9601768 
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i 
REPORT OF TESTS OF SOILS 

PROJECT: PROPOSED STORM MATER PONDS 
'sr. LOUIS PARK, MINNESOTA 

REPORTED TO: City «£ St. Louis Park 

LABORATORY NUMBER: 21160 1 

BORING NUMBER: 21 22 23 

SAMPLE NUMBER: 8 7 6 

Depth Sample Taken (Ft.) 
Classification (ASIM: D 2487-69) 
Description (AS7M: D 2488-69) 

15-16 
SP 
Sand, 
medium to 
coarse 
grained 

12IS-13!3 
SP-SM 
Sand, 
medium 
to fine 
grained 

9-10 
SM 
Silt/ Sand 
fine to 
medium 
grained 

MECHANICAL ANALYSIS: 

Dry Neight of Total Sample (grams) 270 290 140 

Based on Total Sas^le: 

Gravel - % (On «4) 37 19 11 

Based on -«4 Material 

Sand - % (*4 - *10) 
(«10 - *40) 
(*40 - *100) 
(»10D - *200) 

Fines - % (*200 Down) 

30 
SO 
13 
2 
5 

16 
43 
21 
5 
15 

7 

30 
34 
9 
2C 

M sosiexPLonation 
9601769 
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REPORT OF TESTS OF SOIL 

PROJECT: PROPOSED STORM MRTER PONDS 
ST. LOUIS PARK, MINNESOTA 

' * * * • ' 

REPORTED TO: Qty of St. Louis Park 

LABORATORY Ml»DER: 21160 

BORING NUMBER: 

SAMPLE NUMBER: 

Depth Saa^le Taken (Ft.) 
Classification (ASTY!: D 2487-69) 
Description (ASTM: D 2488-69) 

.MECHANICAL ANALYSIS: 

Dry Weisht of Total Sample (grams) 

Based or. Total Sample: .. 

Gravel - % (On *4) 

Based on -M Material 

Sand - % (i4 • #10) 
.. (#10 - #40) 

(#40 - #100) 
(#100 - #200) 

Fines \ (#200 Down) 

24 

S 

7%-8Jj 
SM 
Silty Sand, 
fine to 
medium 
grained 

190 

14 

9 
49 
24 
3 
IS 

24 
I, 

9 

12h-13h 
SP 
Sand, mostly 
medium 
grained 

190 

2 
84 
11 
1 
2 

9601770 
soii expionation 

1M 
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PROJECT: 

CHEMICAL TEST RESULTS 

Pxoposed Stoza Water Ponds 
St Louis Park, Minnesota 

REPORTED TO: City of St Louis Park 

LABORATORY NUMBER: 21160 

CHEMICAL CONCENTRATIONS (mg/ll 

BORING SAM>I£ SAMPLE SAMPLE OIL, GREASE 
DESCRIPTION pEPTH ELEVATION PHENOLS 8 PARAFFIN 

19 Soil h'lH' 181.0' 0,1* 1280 

19 Soil 2h-3h' 179.0' 0.4 390 

19 Soil lO-ll' 171,5' 0.1- 310 

/ 20 Soil • 2Ji-3Jj» 178.3' 0.1 742 P300 ^.6 
i 20 Soil 7%-81s« 173.3' 0.2 2170 ^f3o 2-X 

20 Soil 12h'W 168.3' 29 4190 I/to /.L 

21 Soil S-6' 173.2' 0.3 S630 

22 Soil VfZh' 171.4' 0.2 346 

23 Soil h-lh* 173.8' 1.4 28000 
1 

24 Soil S-6* 170.6' 0.3 3420 

*Less than 

soil expLonation 
1V» 

9601771 
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CLASSIFICATION OF SOILS FOR ENGINSRING PURPOSES 
ASTM OMignMion: D 2487 - M AND D 2488 - 89 

lUnificd Soil ClaMifieation Syatem) 

l?-2 

Maior tfiWatona 
Graip 

aymbola Typical Mi Claaaifieatian aritaria 

\ 

ll 

I • 

''ll 
11 : » 

I 

£ 
f 

§ 
u 

I 
£ 
•s 

W 
Wall'gradatf gravala and 
graval<aand mialuraa. littif 
armfinaa * 

GP 
taorly graded gravala and 
graval aand miaturaa. linla 
ar no fines 

GM Silly gravala. graval«aand-
all! miaturaa 

GC 
Clayay gravala. graval-
aand-elay miabres 

SW 
Wall-gradad aanda and gra-
vaily aanda. linla or no 
fines 

Poorly graded aanda and 
gravelly aanda, linla or no 
finaa 

SKI Silty sands, aand-ailt mia­
turaa 

SC Clayey sands, aand-day 
mil 

Cya greater tfisn 4: 

1 andS 

Not meeting both criteria for GW 

Attarbarg limits below 
"A" lina or P.I. leas 
than 4 

Attarbarg limita above 
"A" line with P.I. 
greater than 7 

Attarbarg limita plot­
ting in hatched area 
era boriwrUnt dasaifi* 
cations raquiring use 
of dual symbols 

Cys £*£greater than 6; 
^ Oto 

fOao;» 
Ote rOao 

between 1 and 3 

Not meeting both criteria for SN 

Attarbarg limita below 
"A" lina or P.I. leas 
than4 

Attarbarg limits above 
"A" line with P.I. 
greater than 7 

Attarbarg 1 imi ts plot­
ting in hatched area 
era bon/artine dassifi-
eatiorts reqiiiring use 
of dual symtels 

I 
.-i 
I-If 
i^ 9 

8 

S 

w 

S 

If 

§ 

ll 
ll 
II 
1 

me 0 W* 

X S * 

|i_. N : ITO-*) 

ML 
Inprgonic silts, vary fine 
sands, rock flour, ailtv or 
daytp; fine sands 

60 
Plasticity Chart 

CL 

Inorganic dsys of Imv lo 
mednm plasticity, gravelly 

, days, aandy clays, silty 
days, lean days 

OL 
Organic a ills and organic 
Silty days of low plasticity 

Inorganic silts, micaceous 
or diatomaeeoua fine sands 
or silts, elastic ailtd 

CH 
Inorganic days of hi^fi 
plastidty. fat days 

OH 
Organic days of mediun to. 
hi^ plastidty 

Peat, muck and other hish'y 
organic soils 

50 

I" 
I 3® 
I 
C 

20 

10 
7 
4 

1—I—I—I—r—r 
For classiftcation of fine-grained 
soils a.id line fraction of coarse­
grained soils. 
Attarbarg Limita plotting in 
hatdied area are 6erder/ine 
clasaificationa requiring use of 
liual symbols. . 
Equation of A-line; 

PiaO.73 (LL-20) 

CL-ML 
7 

MLendOL 

CH 

7 
7 

OH and KM 

/ 

10 20 30 40 SO 60 70 ' 80 90 100 

Licyiid Limit 

9G01770 
*6asad on the ntaterial passing da 3 in. (76 rem) sieve. 
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JORDAM FORMATION 

The Jordan formation is a loosely cemented medium to 

coarse grained, v;hite sandstone. Average thickness in the 
« • 

St, Louis Park area is 80 - 100 ft. The coarseness of gra,in 

and uniformity of grain size make the Jordan formation an 

excellent aquifer, . 
• • * • 

To some extent the horizontal migration of phenols in the 

Jordan resembles that in the St, Peter geologic formation, 
» 

Phenol concentrations decrease with distance from the source 
• • • 

and/also up gradient. The high phenol content of municipal well 

No, .6 is believed due to Its location with reference to the low 

lying land surrounding Minnehaha Creek, Surface water containing 
• • 

phenolic compounds draining from the vicinity of Highway 7 toward 

Minnehaha Creek could have caused a-source of phenols to be 

located near well No,* 6, Therefore, subsurface travel time has 

been decreased and the phenol concentrations" observed are higher. 

than would otherwise be anticipated. 

The general pattern of vertical and horizontal migration of 

phenol compounds is complicated by the existence of 'numerous 

fissures and solution cavities In the Shakopee formation overlying 

the Jordan Sandstone, Numerous wells which penetrate the geologic 

formations above the Jordan, including the Shakopee formation. 

If improperly constructed could serve as conduits for vertical 

migration of phenols. 

Evidence of contamination at depth is shown, in the area near 

29ch Street and Idaho Avenue. In this area the results indicate 

that the St, Peter and Jordan formations contain concentrations of 

phenols In near equal amounts, . • ' 

- 15- S402870 



> HINCKl.EY FORMATION 

The Hinckley formation is a coarse to fine, yellowish 

to pink sandstone,' Average thickness in the St. Louis Park 

area is 120 ft. 

A trace of phenols was found to be present in municipal 

v/ell No, 11 which penetrates the Hinckley formation. Due to 

location, less than 100 ft. from municipal wells 1, 2, and 3 

which are open to the St, Peter formation, it is believed that 

leakage could be responsible for the presence of this trace 

of phenols," A sample from well No. 12 also contained a trace 

of phenols. Municipal well No, 6 located 200 ft. distant, 

may be responsible-for the phenol due to vertical leakage. 

It is recommended that further investigations be made to 

determine the source of these phenols, 

• : IX. • 

S402871 
- 16 . 



CONCLUSION'S 

/!,' The chemical process v/astes such as those discharged 

by the Republic Crcosoting Company contain phenols. 
"S. 

.2, Phenolic compounds have penetrated to the glacial 

drift, St, Peter, Shakopee and Jordan geologic 

formations in the vicinity of St, Louis Park. 

3* The city wells sampled have phenol concentrations above 

the upper limits set by the U.S. Public Health Service, 

Ground water contaminated by phenolic compounds is^ 

^ objectionable and potentially a health hazard. Con-

centrations of phenol in excess of 0,001 mg/1 can be 

undesirable to the taste and may be harmful to health. 

(Anon,, "Drinking Water Standards," Title k2 - Public 

Health; Chapt, 1 Public Health Service, Department of 

Health, Education and Welfare, Part 72 - Interstate 

Quarantine Federal Register 2152 (March 6, 1962), 

k. Phenols have been identified in municipal and commercial 

wells at distances of 8,000 ft, from the creosote plant. • 

5, The glacial drift is primarily utilized for domestic 

wells In the St, Louis Park area." The majority of the , 

shallow private wells in the glacial drift in the vicinity 

of the creosote plant have been abandoned"." 

6", The St, Peter, Jordan and Hinckley formations are the 

principal aquifers for St. Louis Park municipal and 
• • , 

commercial wells, 

7, The observed movement of ground water in the vicinity 

. of St, Louis Park is in the same Easterly direction as 

regional ground-water movement. In some areas the movement 

is controlled by local pumping wells: 

- 17 - - S403872 



/ 

6, The biodegredocion of phenols under anaerobic conditions 

Is not fully understood. Research of puolic docuir.ents 

to date has not proven helpful in providing an evaluation 

of analysis techniques or In estimation of the bio-

degredation features of phenolic compounds. 

9. The ground-water control program Inltiated should be 

considered one of continuing investigation. Geologic 

and hydrologic subsurface information Is lacking In 

many locations in St. Louis Parkl This information 

Is needed to document travel of ground-water contamin-
• • 

ants. 

> • .» 

. . 9402873 
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Contingent Actions for Contaminated Materials 

It is possible that soils contaminated with coal tar materials will be 
encountered during the drilling of soil borings. It is likely, however, that 
any contaminated soils will be thoroughly weathered, hence, it is unlikely that 
volatile or "runny" coal tar wastes or contamination will be encountered. 

If any coal tar wastes or contaminated soils are encountered during the 
drilling of soil borings, the Engineer or his representative wil1 determine if 
the material is capable of being left at the site based on the following visual 
determination: 

Excavated material containing creosote or coal tar constituents may be 
used as backfill material if the material is not visually polluted and 
does not have a noticeable odor of creosote or coal tar. 

Material capable of being left at the site will be replaced in approximately 
its original location and covered with at least twelve inches of clean soil 
before final grading. Any contaminated soils that are not suitable for 
backfilling will be stockpiled at a temporary storage facility between West 
Lake Street and Highway 7 (see Figure I) until all of the work required for the 
well construction has been completed. The stockpiled material will then be 
disposed of in accordance with all applicable state and federal regulations at 
a RCRA hazardous waste treatment/storage/disposal (TSD) facility legally 
permitted to accept the material and approved by the Environmental Protection 
Agency and Minnesota Pollution Control Agency. The City will be responsible 
for said disposal activities. 

The temporary storage facility is an area 100 feet by 100 feet surrounded by an 
eight-foot chain link fence with silt screening at the bottom (see Figure I). 
The facility is located in a large open field on fill material placed in a bog 
area that used to receive the wastewater discharge from the former Republic 
creosoting plant on the Site. The temporary storage facility has adequate 
capacity to handle the maximum amount of contaminated materials that could be 
generated during the work described in these project specifications. Any 
contaminated materials stockpiled in the temporary storage facility will be 
covered with an impervious barrier and the two gates will be kept locked at all 
times, except when material is being added to or removed from the stockpile. 

Groundwater and drilling fluids generated during the drilling of soil borings 
wil 1 be classified as contaminated if the water exhibits a discernible oil 
sheen or oil phase. Contaminated water will be pumped to the sanitary sewer if 
it contains less than ten percent organic material. Estimates of flow rate, 
disposal volume and water quality will be established and the Metropolitan 
Waste Control Commission (MWCC) will be informed before the discharge to the 
sanitary sewer if the estimated flow exceeds 150 gallons per workday. 
Contaminated liquids containing more than ten percent organic material or 
failing to receive MWCC approval for discharge will be disposed of in 
accordance with all applicable local, state and federal rules and regulations 
and Part T of the Consent Decree. Uncontaminated water will be disposed of in 
the storm sewer or by other means acceptable to the City of St. Louis Park. 

- 1 -



Any use of the temporary storage facility for contaminated soil boring 
equipment or materials will be as described above for contaminated soils. 

The City will be responsible for keeping the Environmental Protection Agency, 
Minnesota Pollution Control Agency and Reilly Tar & Chemical Corporation 
informed of all significant actions involving excavation and disposal of 
contaminated soi 1 s and use of the temporary storage facility. All actions, 
decisions and communications by the City, Environmental Protection Agency, 
Minnesota Pollution Control Agency, and Reilly in dealing with contaminated 
soils will be in accordance with and subject to the provisions of Parts I, J, 
and 0 of the Consent Decree in the Reilly settlement. 

w/contact 

- 2 -



FIGURE 1 
TEMPORARY STORAGE FACILITY 

FOR 
CONTAMINATED MATERIAL 

(

 

' 

1 r 6-16-87 
O.J.F. 

NON-RESPONSIVE 




